The presence of oxidized phosphatidylserine on Fas-mediated apoptotic cell surface.
A growing body of evidence suggests that phosphatidylserine (PS) oxidation is linked with its transmembrane migration from the inner to the outer leaflet of the plasma membrane during apoptosis. However, there is no direct evidence for the presence of oxidized PS (PSox) on the surface of cells undergoing apoptosis. The present study was performed to detect PSox externalized to the cell surface after Fas engagement in Jurkat cells. Treatment of Jurkat cells with anti-Fas antibody induced caspase-3 activation, chromatin condensation, PS externalization, generation of reactive oxygen species, intracellular glutathione depletion, disruption of mitochondrial transmembrane potential and release of cytochrome c from mitochondria. To determine externalized PS and phosphatidylethanolamine (PE), Jurkat cells were treated with anti-Fas antibody and then labeled with membrane-impermeable fluorescamine, a probe for visualizing lipids that contain primary amino groups. Their total lipids were extracted and subjected to two-dimensional high-performance thin-layer chromatography (HPTLC). The HPTLC plate was sprayed with N,N,N',N'-tetramethyl-p-phenylenediamine dihydrochloride to detect phospholipid hydroperoxides. PSox was present in small amounts within but not on the surface of normal cells. Treatment with anti-Fas antibody increased PSox within the cells and caused PSox to appear on the cell surface. In contrast, PE on the surface of Fas-ligated cells was not oxidized. Thus, the present study demonstrates for the first time the presence of PSox both within and on the surface of apoptotic cells.